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Learning Outcomes

At the end of this session participants will be able to:

* Understand the opportunities and rationale for digitalization

« Understand BIM basics and the benefits

« Describe industry BIM requirements, the basic process for creating data models and how that supports downstream
uses

« Explain the use of BIM for design (3D), scheduling (4D), cost estimation and control (5D), sustainability and carbon
analysis (6D) and asset data management (7D).

* Describe the role of BIM in the wider digitalization of the engineering department.
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Billion Dollar Technology Companies
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The Need for Digitalization

Sector

icT? [ N N I
Media - r . r r r 1 [ |
Professional services --- ------
Finance and insurance - - - --
Wholesale trade -

Projects are typically 20 percent longer than

Advanced manufacturing

Qil and gas
Utilities
U i B - scheduled and up to 80 percent over budget.
Basic goods manufacturing [ ]
Mining [ ] T I
Real estate o N N I
Transportation and warehousin e eg 0 ° . °
e e --- Low digitization and high fragmentation.
Retail trade L] -- -
Entertainment and recreation -- ---
Personal and local services - - -
Government [ -
Healthcare [ ] ] ]
Hospitality - -- ---
Construction N N () I I A Y
Agriculture and hunting - { { J | | | [
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Evolution of Technology
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What is BIM?
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What is BIM?
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What is BIM?
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What is BIM?
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Engineering, BIM and Controls

Design / Scope

Schedule Control

4D

Cost Management

5D

Risk Management

3D, 4D, 5D & 7D

Sustainability

6D

Construction and Handover

3D, 4D, 5D & 7D

Document / Information / Records Management
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Technology Ecosystem
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3D Design Model

Newark Liberty International Airport

Terminal One Redevelopment Trade Coordination (Current)

Secter EX PRCD GRILL PRCD SLAB RectanguiarDuct Standard Clevis Hanger Total o Discipline (Model 1) Discipline (Model 2)
" 4 1 749 - - sl
3 4 1 s00 . ntal
15 2 451
= 1 450
1 s 389

3 347 Sector Level 8.735

5
3 4
© i
5 N
L Space Projections
o Room Name Room No Area Remarks
2
3 DOMESTIC WATER SERVICE o1 250 SF
" BATHROOM 02 418F
2 JANITOR'S CLOSET 03 26 SF
o I—r . CORRIDOR 04 3534 SF
B b L MV SWITCHGEAR ROOM 05 1697 SF
HV SWITCHGEAR ROOM 06 1010 SF
i L i 1 OPERATORS ROOM 07 375 SF
REFRESH —h — e BATTERY ROOM 2 08 173 SF
| © HV SWITCHGEAR ROOM 09 923 SF
S HV SWITCHGEAR ROOM 10 1010 SF
S e r ‘—"l. MV SWITCHGEAR ROOM 11 1480 SF
~* e MR SR IRTALAS AN S = 1480 SF
" Port Authority of New York and New Jersey ;;z ::
Harrison Southwest Station Trade Coordination (Summary) 915 ;F
Condut uits E07963625-SP01-Site Plandwg  Electrical Equipment Electrical Fixtures Rooms Total Data Date Type v Status A
= . e 540 SF
1 s w46 E
5 S 540 =3
4 n 540 SF
H 2 3 7 541 SF
& 540 SF
3 3 Model1 Model 2
2 95
1
1 1
1 1

5 Totals

95
95 95

REFRESH DATE DECEMBER 20,

VERSION

Benefit: Target zero clashes at

, The Shared Information Model
100% design
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3D Design Model

A= itxrgy
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1000580001
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Newark Liberty International Airport
One Red

Overhead Signage Construction Status

Guiddew pots

On Going Construction

@ Terminalo/s
@ shared Work Area
©  sridges N61-63
@ Building 331 Demo
@ conrac
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Visualize and interrogate progress using
the 4D simulation model.
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Scheduling Solution

3D Using Dates [Best] Colors [Appearance Profiles] Filters [Transparency 1] [865x555]

Appearance Profiles
@ Install

[ Maintain

\ Remove
W Temporary

(]

3D Using Dates [Best] Colors [Activity Codes: STATUS] Filters [Transparency 1] [866x555]

Code Values
- COMPLETED
LATE

B NOT START
B OnN GOING

=
==
=
="
-
-
P
-
=
-
=
——
=
-

==
=

r

2. Visualize and interrogate progress

Visualize Work in Place to identify issues
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4D - Scheduling Dashboard

00, Cover :3'::::; 03 Construction | 04 Earned Vaive 05. Cost 00, Coser “5::::1‘:\: / .f"e::;';::l L "’"”’““o'“" 08, Cost Critieal ~  Finish Date
ﬁ? /Jf AUTHORITY ﬁ | All v 8/15/2019  6/4/2024
| | 2 [Sc— O———0 o
Finish Date % Finish Date ~ Earned Value Analysis
Al 7 Dec2020 Jan2021 Feb2021 Mar 2021 Apr'am May'ztm N 2021 Jul 2021 Aug'zozl Searzoﬂ Oct2021 Nov 2021 Dec'zozc Al iy g ]3.37M 27_68%
Notice of Award H E Planned Value Planned Progress
Activity Status Obtain Road Occupancy Permits Hudson Co ¥ Stage Y3 emmmmm—mm——— 100%
PANYNJ Provide Conti Mesh/Screen Design R o £
All v Prepare & Submit 50 Kva Single Phase Ups For Em... H All 3
Prepare & Submit Access Doors And Frames Produc s H 1.96M 4.06%
ivi 4 Prepare & Submit Access Doors And Frames Sched i Res| v 2 el e s
Activity Type b Prepare & Submit Access Doors And Frames Shop 3 ’ H i Fanesae feesd e
Al v Prepare & Submit Access Doors And Frames Sustai... H All ~& el
Prepare & Submit Aggregate Base Course Certificates . & om - : . . pi i 0%
Prepare & Submit Aggregate Base Course Product H . 2020 021 02 023 024
Critical ~ | Prepare & Submit Aggregate Base Course QAIGC : Area/Location Week 1.80M 3.72%
Al o :’?W’? : 5“"'“': :' E":Z': Ss:: ;:"‘:'fa'les - i Al o jue @ Earned Value @Actual Cost Value @ Cumulative Planne... @Cumula @ Cumulative Actual Cost Budget Spent
repare & Submit Air Entrai nufacturer Te... o
Prepare & Submit Air Entrained Soil Product Data H
Finish Date — A VSN & cp v Earned Hours Analysis
— L [ 4831M  4424M  33.38M
11/30/2020  11/29/2023 Cnoca.. Sichucal (SR @ Naer el 5120 daye fom) @ Nod Ctical @03 deys owty Al E - Budget at Completion  Estimate at Completion  Estimate to Complete
=} 0%
" - e . Total ’ 3
O—O Activity ID  Activity Name Activity Status itart Date  Finish Date Total Float Duration & |ssues 3 - Activity Name StartDate  Finish Date  Activity Status a
A10230 P & Submit P Soldier Pile Sh i Not Started 11/30/2020 2/25/2021 112 60.00 E -
e P“’P"“‘ : S”b'“f P’“‘“’ P:’ ﬁ'e’ Iseh °; Drawings N° > = Zd ”/ 30/ zozo 2/ 25/ 20; bl Al v 3  2"dCopperWaterline  2/2/2021  2/22/2021 Ongoing
pepste X ubmiy RpeestavonT S Nop, NEwings ) o tec 020200l : 2 S0% 3w insulated Backup  4/15/2021 11/17/2022 Not Started
A10270 Prepare & Submit Platform Foundations Concrete Formwork Shop Drawings Not Started 11/30/2020 2/25/2021 158 60.00 Trade/Spec Section z . Panels at South Addition
A10290 Prepare & Submit Concrete Reinforcement for Platform Foundations Shop Drawings Not Started 11/30/2020 2/25/2021 288 60.00 al o é | o 8" CMU Wall 6/1/2021 17472023 Not Started
A10310 Prepare & Submft Concrete Refnlorcemenl for Stati.or_\ Foundations Shop ?rawings Not Started 11/30/2020 2/25/2021 233 60.00 = . L " s 0% Above Ground Removals 12/3/2019  12/16/2019 Ongoing
Control + Click to Clear Filters | A10330 Prepare & Submrt Concrete Refn(ovcemenl for Rela.mmg Walls Shop Drawmgs» Not Started 11/30/2020 2/25/2021 153 60.00 Manhours (Work Typel Acceptance of Proposal - 12/16/2020 1/29/2021  Not Started
A10350 Prepare & Submit Concrete Reinforcement for Station Grade Beam Shop Drawings Not Started 11/30/2020 2/25/2021 268 60.00 al | @ Plenned Hows @ Ackusl Hours @ Cumulstive Actusl Hours @Cumulative Planned Hours 826 v
A10370 Prepare & Submrt Concvele Relnforcemenl for Station Slahs Shop Drawings Not Started 11/30/2020 2/25/2021 350 6000 et SR = maan A A e

DATA DATE :

PROJECT ID : PAT-774.217_UP10-1 PROJECT NAME : | PAT-774.217 Update 10:0010.31.20 - PATH Substation 14 Replacement and Upgra

PROJECTID: | PANYNJ-PAI-784.217- ..| PROJECT NAME : | PANYNJ-PAI-784.217- Path Harrison Station - Preliminary Schedule DATA DATE .

3. Analyze impact and mitigation to avoid

delay. Avoid delays by forecasting completion
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Scheduling Solution

3D Using Dates [Best] Colors [Appearance Profiles] Filters [Transparency 1] [865x555]

Appearance Profiles Code Values
@ Install I COMPLETED
[ Maintain LATE

| @ Remove Bl NOT START
B Temporary B OnN GOING

2. Visualize and interrogate progress
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4D - Scheduling Dashboard

00, Cover Aty 03 Construction | 04 Earned Value 05. Cost 00, Coser ot aeide] 3. Consiraction 08, Cost Critieal ~  FinishDate
/ ﬁ?ﬂl}oﬂm Al A\ 8/15/2019 6/4/2024
| | Wil O———0 o
Finish Date v Finish Date ~ Earned Value Analysis
Al G Dec2020 Jan2021 Feb 2021 Mar 2021 Apr'zuzi May'ztm N 2021 Jul 2021 Aug‘mﬂ sep'xm 0ct2021 Nov 2021 Dec'mzu Al iy g ]3.37M 27_68%
Notice of Award % Planned Value Planned Progress
Activity Status Obtain Road Occupancy Permits Hudson Co, Stage Y3 mmmmmmm—m———— 100%
PANYNJ Provide Conti Mesh/Screen Design o E "
All v Prepare & Submit 50 Kva Single Phase Ups For Em.. All b P
Prepare & Submit Access Doors And Frames Produc k] Pt 1.96M 4.06%
ivi Prepare & Submit Access Doors And Frames Sched. Res v = - - T
Activity Type v Feis A Do A Fraies Shss P 3 N Earned Value Achieved Progress
All v Prepare & Submit Access Doors And Frames Sustai... All ~ & el
Prepare & Submit Aggregate Base Course Certificates T om 0_: o - o - 0%
Prepare & Submit Aggregate Base Course Product . 2020 021 02 023 024
Critical | Prepare & Submit Aggregate Base Course QAIQC Area/Location Week 1.80M 3.72%
" o :mwm:ml: :l En:'l:lm g: aim:'cal:s < Al \ @Planned Value @Eamed Value @Actual Cost Value @ Cumulative Planne... @Cumulative E @Cumulative Actual Cost Budget Spent
repare it Air Entrai nufacturer Te.
Prepare & Submit Air Entrained Soil Product Data H
Finish Date ——— A ST = cp v Earned Hours Analysis
— L [ 4831M  4424M  33.38M
< - - + All 5 -
11/30/2020  11/29/2023 Critical @ Critical (<5 days fioat)  Near Critical (5-20 days float) @ Non-Critical (20+ days float) : e et ot Completion Etmete st Completon Estimare o Complee
=} 80%
oo - coe -~ Total " 3
O—O Activity ID  Activity Name Activity Status itan Date  Finish Date Total Float Duration a |ssues 3 . Activity Name StartDate  Finish Date  Activity Status a
A10230 P & Submit P t Soldier Pile Sh i Not Started 11/30/2020 2/25/2021 112 60.00 E -
AIgZSO P“F‘a“‘ : S”b"‘f P’“‘“ P:’ ;‘9' 'S'; °§ Drawings N° > s “d ”’ 30’ iozo 2/ 25/ 20; . bl Al v 3 _ 2dCopperWaterline  2/2/2021  2/22/2021 Ongoing
epare Jaubmit trpcestbigtiomi shop Drawkies ; o et Lk LK : : 4% g insulated Backup  4/15/2021 11/17/2022 Not Started
A10270 Prepare & Submit Platform Foundations Concrete Formwork Shop Drawings Not Started 11/30/2020 2/25/2021 158 60.00 Trade/Spec Section z . Panels at South Addition
A10290  Prepare & Submit Concrete Reinforcement for Platform Foundations Shop Drawings Not Started 11/30/2020 2/25/2021 288 60.00 al o é ‘ o 8" CMU Wall 6/1/2021 17472023 Not Started
A10310 Prepare & Submfl Concrete Re?nforcemenl for Slaﬁ_or.\ Foundations Shop l_)rawings Not Started 11/30/2020 2/25/2021 233 60.00 = s . " s 0% Above Ground Removals 12/3/2019  12/16/2019 Ongoing
Control + Click to Clear Filters | A10330 Prepare & Submit Concrete Reinforcement for Retaining Walls Shop Drawings Not Started ~ 11/30/2020 2/25/2021 153 60.00 Manhours (Work Typel Acceptance of Proposal - 12/16/2020 1/29/2021  Not Started
A10350 Prepare & Submit Concrete Reinforcement for Station Grade Beam Shop Drawings Not Started 11/30/2020 2/25/2021 268 60.00 A c 8.26 ]
All \s  @Planned Hours @ Actual Hours @Cumulative Actual Hours @Cumulative Planned Hours i
A10370 Prepare & Subm|t Cnncrete Relnfor:ement for Station Slabs Shop Drawings Not Started 11/30/2020 2/25/2021 350 6000 R e = maan A A e

DATA DATE :

PROJECT ID : PAT-774.217_UP10-1 PROJECT NAME : | PAT-774.217 Update 10:0010.31.20 - PATH Substation 14 Replacement and Upgra

PROJECTID: | PANYNJ-PAI-784.217- ..| PROJECT NAME : | PANYNJ-PAI-784.217- Path Harrison Station - Preliminary Schedule DATA DATE .

3. Analyze impact and mitigation to avoid

delay. Avoid delays by forecasting completion.
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5D Cost Estimating and Control Model

Port Authority Trans-Hudson (PATH)

Substation Development

\\‘~\“‘ A S

Ctrl + click to go back

Ctrl + click to clear filters after drillthrough

NNNNNNNNNNNN

Benefit: Accurate quantities and
prices

Cost Modeling
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4D - 5D Model

imon Properties Panels Usage Other Windows Window Placement
-||Fs + | PAT-774.217 - 5D/2H We ~ || Resource - | Task - 2/ 82021 ERAED e Al > ML B - m~-=-,
| [may2017 Jan 2020 :
VA Duration Start Finish . Budgetat [2018 [2019 2021 [2022 3D Properties
. ; lwk-83 wk-31 Wk22 . $5 lwk 127 = [([ueres | B
Name I’ 977d 7:00 AM 8/212019 3:30 PM 6/29/2023 $48,311,245.0 ¢ {1} User Fields

977d 7:00 AM 87212019 3:30 PM 6/29/2023 T s

361000-3D-NEW_exporl.spx Viti.. 911d 7:00 AM 8/212019 3:30 PM 3(28/2023 Area FETT

R A O ‘ AT || ereme———
A O O ' . e L

R&A Dewatering Disgharge Plan R00 Elevation at Bottom 5.50
Elevation at Bottom Survey | -4.56

oo 1034 T-00AMSA620M10  3I0PMING2020
pltuca N e

361000-FP-4D_export spx is... 20d 7:00 AM 11118/2019 3:30 PM 12117/2019
361000-HVAC 4D.spx

is.. 63d 7:00 AM 8/16/2019 3:30 PM 11/15/2019 &5 Dawatering Discharge Plan R0 Blevation =t Top 750
361000-PL-4D.5px is.. 10d 7:00 AM 113/2020 3:30 PM 1/16/2020 | R&A Dewatering Discharge Plan R01 Blevation ot Top Suvey | 258
351000-4D_export spx is.. 10d 7:00 AM 121812019 3:30 PM 112/2020 g D Enable Andhtical Model | True
ATTTA217 CTS 142 889991000300 . Sa. G TO0AMBAG200  SI0PMMRS2MY B Earned Value Grap o =
L Floors. iy 10d 7-00 AM 1112/2019 330 PM 112512019 Family and Type Csk
B] Generic Models itu... 5d 7:00 AM 10128/2019 3:30 PM 111112019 540.00M Famiy Parameter. Assemb... A0104
& Structural Columns - - Family Parameter: Assemb... ' Footin
: itu... 49d 7:00 AM 8/16/2019 2:30 PM 10/25/2019 Famiy Parameier. Cost 0,00
8] stiuclural Foundations .. 5d 7-00 AM 11142018 3:30 PM 11/8/2019 $30.00M | $20979.88169 Family Parameter: Famiy .. Stuc
B Struchural Foundation-Generic-. 2234 TM0AMS/22018  330PM62312020 il o Py 2100
4 B Stuctural Foundations-Gensric. 60d  T00AMSR22019  (330PM10I282019 $20.000 Fomly Paremeter:Loreth 116,00
4 @ csF e. 20d 7:00 AM 8116/2019 3:30 PM 91312019 Eamf:y Earam:erf gmn!g:... éi‘z‘ls'
8 csF e. 10d 7:00 AM 9/16/2019 2:30 PM 9/27/2019 SID MY UL AL A L
= csk e. 20d 7:00 AM 913012019 330 PM 10/28/2019 Faty Parometer pe I |15
& csF $0.00 | 50.00 §0.00 Family Parameter: Width 5.00
e. 10d 7:00 AM 8/2/2019 3:30 PM 8/15/2019 Family Parameter: Workset 751

Planned dtilization for all resourcé Height Offset From Level | 252

= L1600 TOOAMMAZONS  330PMGRY0N
]

laoa  [7:00Am 111112019 3:30 PM 1/212020 Host Level
= csF tio... 10d 7:00 AN 11118/2019 3:30 PM 123/2019 Length 1600
@ csF R . Level 5-LEV|
tio.. 10d 7:00 AM 121812019 330 PM 1/2/2020 .
® CsF Maves With Grids True
ti.. 10d 7-00 AM 121412019 330 PM 121772019 Phase Crested =
PC-4
v E ti.. 10d 7:00 AM 111172019 330 PM 1111512012 Rebar Cover - Bottom Face | Interio
- 8 PC6 o l60d (700 AM11/1/2019 __[3:30 PM 1/31/2020 | v Rebar Cover - Other Faces | Interio
- mPC-g 4 Rebar Cover - Top Face Interiot
> [ sF1 Support | Gantt Structural Material Concrd
- @ sF2 Type CSF
b [ SF4 3D Using Dates [Best] Colors [Appearance Profiles] Filters [Transparency 1] [1257x169] -7 ox L’I’Ee i ES;Z
] Structural Framing Volume Snn
W] Structural Stiffeners - .
4buildings.fbx Workset Founda

4ground.fbx
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6D Sustainability Model

Engineering Operations Department
Virtual Design and Construction

PATH14

1,033,084,
Oz (ke

Carbon Footprint Baseline

um Desergtor

Engineering Operations Department
Virtual Design and Construction

Pollutant Ameunt by Velume

Carbon Footprint Baseline

= Py Voluma ICF} and £02 by Projact and
e s s
- Pt ‘
12189 137458 .
aese s : .
fos s [t
ol 60058 LaMeSA NENSE  SeiEe -
R ez vesEN 1 a0z s 19
Engineering Operations Department
Virtual Design and Construction Carbon Footprint Baseline Virtual Design and Construction Carbon Footprint Baseline
_— porera WIHIA 4 twi  Lbs by Component and Froject - uste
i e Pt parwia Toesa
0 ran155 g
2 v . Total Poltutant 2 by Project UM or and Family and Type
o1 . 2
aazman

kg by Projoct and Paliutant

w3020 vers

g by Pollutant and Project

o
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(
|
|
\
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/D Asset Data Model

WALVE RM CORRIDOR ELEV MACH RM 501
1-08-10 1-08-09 1-08-11

SECURE DRY 5TOR EWC ELEV
1-08-08 501
ELEC RMS INAZ EGRESS STAIR
1-08-07 5T-07 [
I A

| /
“\‘ | SECURE DRY ALRLINE 0P
' =oR 1-08-14
- 1-08-13
" - CORRIDOR . ”
s

L [ 1~ 1-08-00 S
i \ Pro—— CORRIDOR
|:| ;| 10812 i-08-15
1 \ Ii ;
INCOMING WATERS  f CLEAN AGENT CLOSETY,  STOR
FIRE SVC RM 1-08-05 1-08-03

1-07-02

GREASE RECOV RM ES DEMARC
1-08-02

“01-08-04 1-08-01

Benefit: Complete asset records

for facility management

Buiddew pje14

Level

1

Room / Grid Zone
1-08-01

Function (Type)
All

Family

All

Level Sector Room #

w  Sector
e All
System
6
Sub-System
~ All

Unique Asset ID (UAID)

1 8

N =

1 8
1 8
1 8

AVIA_EWR_TO01_A-0A_LOD®
AVIA_EWR_T0O01_A-DA_LOD®
AVIA_EWR_TO01_A-DA_LOD®
AVIA_EWR_T001_A-DA_LOD®
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/D - Asset Management Data Model

v"‘/

/
Ensure that all asset data is approved for Avoid delayed handover due to missing
handover. facility information.
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As Built Assurance
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Requirements, Standards and Execution Plan

IMNITIAL PROCESS
B F &

CYQIC PROCESS

Project Delivery Cycle - Bergen Electrical Substation Renewal
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Standard Operating Procedures

Praject Defivery

Design Build
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Punch List Process
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Scaling Up
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Blueprint

Capabilities

Service Design

Capability

Procedures

Blueprint

Technology
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Scaling Up Across the Agency

What are our lessons learned?

What do we need to do to ensure we can scale up?
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Wrap Up
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Technological Advancement
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The Future of Connectivity
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Engineering Department Connectivity
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Take Aways

Digital is not technology & does not come ‘in a box’

We have a digital transformation strategy in Engineering

We are delivering real world outcomes on our projects.
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Questions?

09 project Controls

£ EXPO

Washington, DC - USA



09 project Controls

¢ EXPO

Washington, DC - USA




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40

